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4. Item to be Amended 
Claims 

5 . Amendments 

(1) In claim 1 (page 27), lines 4 to 6t "Includes the step 
of supplying a nitrogen source material to the single 
crystal substrate so that the nitrogen source material 
interacts with aluminum at least on a crystal growth 
surface of the compound semiconductor layer." Is amended 
Into "includes the step of supplying an aluminum source 
material to the single crystal substrate concurrently 
with a nitrogen source material." 

(2) In claim 10 (page 28), lines 4 to 5 : "includes the 
step of supplying an aluminum source material to the 
single crystal substrate concurrently with a nitrogen 
source material." is amended into "includes the step of 
supplying a nitrogen source material to the single crystal 
substrate so that the nitrogen source material Interacts 
with aluminum at least on a crystal growth surface of the 
compound semiconductor layer . " 

(3) In claim 30 (page 32), lines 1 to 4: "30. A compound 



- 3 - 



98R00651 



semiconductor light emitting device, comprising a group 
III-V compound semiconductor layer containing at least 
nitrogen and arsenic as group V elements, the compound 
semiconductor light emitting device including a light 
emission layer formed of Al.Gaylnn.yN^ASi.. (0 < x, y, z < 
1) , wherein an Al-mix crystal ratio x In the light emission 
layer is 0.02 or higher and 0.20 or lower." is amended 
into "30. A compound semiconductor apparatus, comprising 
at least one group III-V compound semiconductor layer 
containing at least aluminum as a group III element and 
containing at least nitrogen and arsenic as group V 
elements . " 

(4) In claim 31 (page 32) , lines 1 to 3: w 31. A compound 
semiconductor light emitting device according to claim 
30, further comprising a cladding layer, a guide layer 
and/or a barrier layer formed of Al l ,Ga 1 In x _ 11 . 1 As j P 1 . J (h s= 0, 
i > 0, 3 = 0)." is amended into: "31. A compound 
semiconductor apparatus according to claim 30, wherein 
the compound semiconductor apparatus is a light emitting 
device including at least a light emitting layer, and the 
light emitting layer Includes the compound semiconductor 
layer . " 



- 4 - 



98R00651 



(5) Clams 32 and 33 are added after claim 31 (page 32): 
"32. A aompound semiconductor apparatus according to 
claim 31, wherein the light emitting layer is formed of 
Al^Gayln^.yNgAs^, (0 < x, y, z < 1), wherein an Al-mix 
crystal ratio x in the light emitting layer is 0.02 or 
higher and <K20 or lower. 

33 . A compound semiconductor apparatus according to claim 
31 or 32, wherein the light emitting device further 
Includes a aladding layer, a guide layer and/ or a barrier 
layer formed of AlaGajIn^.iASjP^ (h * o, 1 > 0, j 3t 0)." 

6. List of Attached Documents 

Substitute pages 27, 28 and 32 of the "CLAIMS". 

One of each 

translation note: The number of the pages are of the 
Japanese application* 
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CLAIMS 

1. A method for forming a. compound semiconductor layer, 
comprising the step of crystal -growing a group III-V 
compound semiconductor layer containing at least nitrogen 
and arsenic as group V elements on a single crystal 
substrate, 

wherein the step of crystal- growing the compound 
semiconductor layer includes the step of supplying a 
nitrogen source material to the single crystal substrate 
so that the nitrogen source material interacts with 
aluminum at least on a crystal growth surface of the 
compound semiconductor layer. 

2. A method for forming a compound semiconductor layer 
according to claim 1/ wherein an aluminum-mix crystal 
ratio in a group III element in the aompound semiconductor 
layer is 0.02 or higher* 

3. A method for forming a compound semiconductor layer 
according to claim 1, wherein the step of crystal -growing 
the compound semiconductor layer is performed at a 
temperature of the single crystal substrate in the range 
of 500°C or higher and 750°C or lower. 
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4. A method for forming a compound semiconductor layer 
according to claim 1 , wherein the nitrogen source material 
contains 

Rl Rl R3 

A or >-n( 

k{ n r 3 *i R4 



where R l# R 2 , R 3 and R« are hydrogen or a lower alkyl group. 

5. A method for forming a compound semiconductor layer 
according to claim 1, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 
semiconductor layer is covered with group V atoms. 

6. A method for forming a compound semiconductor layer 
according to claim 1, further comprising the step of 
crystal-growing a layer formed of AlfcGailni.H.aASjPi.j (h * 
0, i>0, ;J*0)on the single crystal substrate, wherein 
the step of crystal -growing the compound semiconductor 
layer and the step of growing the crystal formed of 
Al b Ga l In l . h . 1 As J P l . j are performed at the same temperature* 



1 
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7. A method for forming a compound semiconductor layer 
according to claim 6, wherein the step of crystal-growing 
the compound semiconductor layer 1b performed after the 
step of crystal -growing the layer formed of Al^ailn^. 

8, A method for forming a compound semiconductor layer 
according to claim 6, wherein the step of crystal- growing 
the compound semiconductor layer is performed before the 
step of crystal-growing the layer formed of Al^a^n^. 

9* A method for forming a compound semiconductor layer 
according to claim 1, wherein the compound semiconductor 
layer further contains indium. 

10. A method for forming a compound semiconductor layer, 
comprising the step of crystal- growing a group III-V 
compound semiconductor layer containing at least nitrogen 
and arsenic as group V elements on a single crystal 
substrate, 

wherein the step of crystal -growing the compound 
semiconductor layer inaludes the step of supplying an 
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aluminum source material to the single crystal substrate 
concurrently with a nitrogen source material. 

11. A method, for forming a compound semiconductor layer 
according to claim 10, wherein an aluminum -mix crystal 
ratio in a group III element in the Compound semiconductor 
layer is 0.02 or higher. 

12. A method for forming a compound semiconductor layer 
according to claim 10 , wherein the step of crystal- growing 
the compound semiconductor layer is performed at a 
temperature of the single crystal substrate in the range 
of 500°c or higher and 750°C or lower* 

13. A method for forming a compound semiconductor layer 
according to claim 10, wherein the nitrogen source 
material contains 




R3 



or 




/ 



R4 



where R l# r 2 , r 3 and R 4 are hydrogen or a lower allcyl group. 
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14. A method for forming a compound semiconductor layer 
according to claim 10, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 
5 semiconductor layer is covered with group V atoms . 

15* A method for forming a compound semiconductor layer 
according to claim 10, further comprising the step of 
crystal- growing a layer formed of Al h Ge. L In 1 „ hmii &8}'P 1 _ i (h a 
10 o, 1 > o, j 0) on the single crystal substrate, wherein 
the step of crystal-growing the compound semiconductor 
layer and the step of growing the crystal formed of 
Al h Ga i In 1 , h _ 1 As :J F l _ J are performed at the same temperature. 

15 16, A method for forming a compound semiconductor layer 
according to claim 15, wherein the step of crystal -growing 
the compound semiconductor layer is performed after the 
step of crystal- growing the layer formed of Al h Ga ± In L _h_ 

20 

17* A method for forming a compound semiconductor layer 
according to claim 15 , wherein the step of crystal -growing 
the compound semiconductor layer is performed before the 
step of crystal- growing the layer formed of Al^atln^. 
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18. A method for forming a compound semiconductor layer 
according to claim 10, wherein the compound semiconductor 
5 layer further contains Indium. 

19* A method for forming a compound semiconductor layer, 
comprising the step of crystal -growing a group II I -V 
aompound semiconductor layer containing at least nitrogen 
10 and arsenic as group V elements on a single crystal 
substrate , 

wherein the step of crystal -growing the aompound 
semiconductor layer Includes the step of supplying a 
nitrogen source material to a crystal surface of the 
15 compound semiconductor layer in a state where the group 
III atoms containing aluminum are exposed to the crystal 
surface* 

20. A method for forming a compound semiconductor layer 
20 according to claim 19, wherein an aluminum-mix crystal 

ratio in a group III element In the compound semiconductor 
layer is 0.02 or higher. 

21. A method for forming a compound semiconductor layer 
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10 



according to olalm 19 , wherein the step of crystal- growing 
the compound semiconductor layer is performed at a 
temperature of the single crystal substrate in the range 
of 500°C or higher and 750°C or lower. 

22. A method for forming a compound semiconductor layer 
according to claim 19, wherein the nitrogen source 
material contains 



Ri Ri R3 

A or ) M_ K 

Ri Rs Ri TU 



15 where R 1# R a , R 3 and R 4 are hydrogen or a lower alkyl group. 

23. A method for forming a compound semiconductor layer 
according to claim 19, wherein more than 0% and less than 
50% of the crystal growth surface of the compound 

20 semiconductor layer Is covered with group V atoms. 

24. A method for forming a compound semiconductor layer 
according to claim 19 , wherein the step of crystal -growing 
the compound semiconductor layer further includes the 
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step of supplying a group III source material containing 
aluminum and the step of supplying an arsenic source 
material, wherein a process sequentially including the 
step of supplying the group III source material, the step 
5 of supplying the nitrogen source material, and the step 
of supplying the arsenic source material is performed at 
least once . 

25. A method for forming a compound semiconductor layer 
10 according to claim 24, wherein the single crystal 

substrate has a {100} plane as a principal plane* 

26. A method for forming a compound semiconductor layer 
according to claim 19, further comprising the step of 

15 crystal -growing a layer formed of Al ft Ga 1 .In 1 , ft , 1 As 3 P l . 3 (h =s 
0, i>0 # jfc0)on the single crystal substrate, wherein 
the step of arystal- growing the compound semiconductor 
layer and the step of growing the crystal formed of 
Al h Ga i In t _ h _ 1 As j P 1 _ j are performed at the same temperature • 

20 

27. A method for forming a compound semiconductor layer 
according to claim 26, wherein the step of crystal-growing 
the compound semiconductor layer is performed after the 
step of crystal -growing the layer formed of Al^ailn^. 
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^As aP^.- * • 

28. A method for forming a compound semiconductor layer 
according to claim 26, wherein the step of crystal- growing 
5 the compound semiconductor layer is performed before the 
step of crystal- growing the layer formed of Al n Ga t ln l , R . 
jAs^Pj^-j ♦ 

29- A method for forming a compound semiconductor layer 
10 according to claim 19 , wherein the compound semiconductor 
layer further contains indium. 

30. A compound semiconductor light emitting device, 
comprising a group Ill-V compound semiconductor layer 

15 containing at least nitrogen and arsenic as group V 
elements, the compound semiconductor light emitting 
device including a light emission layer formed of 
Al.Gayln^.yNjjAs^, (0 < x, y, z < 1), wherein an Al-mix 
arystal ratio in the light emission layer is 0 „ 02 or higher 

20 and 0.20 or lower. 

31. A compound semiconductor light emitting device 
according to claim 30, further comprising a cladding layer, 
a guide layer and/or a barrier layer formed of 



I 
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Al h Ge i In l _ il _ i As i P 1 . i (h a 0.- 1 > 0, j a 0) 
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citations and explanations supporting such statement 
1 . Statement 

Novelty (N) Claims 1-33 YES 

Claims NO 

Inventive step (IS) Claims 1_33 YES 

Claims NO 

Industrial applicability (IA) Claims 1-33 YES 
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2. Citations and explanations 

Document 1: JP, 09-205254, A (Mitsubishi Electric Corporation), 5 August, 1997 
Document 2: JP, 07-263744, A (Sharp Corporation), 13 October, 1995 
Document 3: JP, 09-283857, A (Ricoh Company, Ltd.), 31 October, 1997 

Claims 1-33 

The subject matter of claims 1-33 is considered to involve an inventive step when compared with 
documents 1-3 cited in the ISR. 

The process in which a nitrogen feedstock and an aluminum feedstock are simultaneously fed onto 
the single crystal substrate is neither disclosed in any of documents 1-3, nor is it considered that it could 
easily be conceived of by a person skilled in the art. 
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(57) Abstract 

A method for forming a compound semiconductor layer which comprises the step growing a 1I1-V compound semiconductor crystal 
layer containing at least nitrogen and arsenic as V Group elements on a single crystal substrate, said step growing a II1-V compound 
semiconductor crystal layer comprising a step supplying the single crystal substrate with a nitrogen source so that the nitrogen source can 
interact with aluminum at least on a surface from which the III-V compound semiconductor crystal layer grows. A process for forming a 
I1I-V compound semiconductor layer comprising a III-V compound semiconductor containing arsenic of a Group V element and nitrogen 
incorporated therein as a mixed crystal is thus provided. 
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